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3 12 (SiGe® Ge=3 0%) * 7 > -7Mk\' X £ C V Dfcfc £ <9 * ~> * 

U 7*r* : H2 

#2 L < t±25~45U * h *) ^ *3BWfctt30y ? b /I//fl-C* 



o 



It 1 <OWM1TA : S1H4 

SiH4^>^fi(±> &£ L< t±50~300sccm-C*>)> HSWKttlOOsccmT?**., 
£ 2 ©Rft^ : 2%GeH4 

2%GeH*<^at*t±^ 1ft* t < (i20~500sccm-C^) ^ , HMfi9Kt4300sccm"T?*>ao 
K- : 0.01%B 2 H6 (lfc#«0 

0.01%BzH6Wat*»±s Sft L< ttlO-lOOsccm-C&tK #Ha»^l±30accmT?**o 
^-KJEaiSU 0 f L < lilO~700Torr-C* . *Mtofctt30~600Torr-e*&, 



U< fi5~50nm/^-r*^>o 

[0 0 5 7] 
[0 0 5 8] 

Sfcfc. j»RLT.L|Bfcra«fc£UCJi3 1 2±K13 1 3 (SiGeJS I flOxlf, Ge=20~-3 
0%) ^*V^r^JKft***o t< {i^OS»?-e^*c 
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4r-¥ V 7 # * I H2 
£ 1 ©Wftar* *. SiH4 

Sifo 14, jfiL< tt50~300sccnrC* 0 , JMflWfcl±100scairC**o 
H 2 Oltt*^ : 2%GeH4 

2%GeH4^MI4, 0 4 L < {420~500sccmT?& 0 „ Hffl»H»i3008ccm-C*>*o 

f-^AJElfctt, #4 L< t4l0~700TorrC£ «9 , *aft|Htt30~600Torrt?*So 

^St4> ff f t < {4500~900*C-C$>^o 

j£fii£j£t4, »45~50nm/5-C**o 
[0 0 5 9] 

jf 3 1 3 14J13 1 2 K-tr>^*L5&»*av»tt«fi^W^"f««tt;'flS§*, 
[0 0 6 0] 

, 3 1 3 **Jfi-r*o wffi^tt. nffltt^tt, e -ft&fffc 

7 5"fb*3R (HF) U R*WWIcSiGeitf ******** 3 1 2, 

3 1 3**tf->y a U »mffiWW«ift*ilE-rifc^± , 3**^*o - 
OXSKJ:o-C^jR«tt*^?L«SiGe»3 1 2* .313' tt»«<bS«f©^tf ^ ^ 

A.j«ft^oK-tr>^»ftKfi£or#it)«<lsL-r*»). »3 i 3' 3 1 2 • 4*)*> 

#?LJg (*'Dyr^) ffefc*©±fcSiitf *******£****©£»*•? 

i*L6SiGe»©»*ftofc<&*#tt, «tttctt«i»»B¥7-302889*<*fcl«^* 

Sift L-ofepfc 3>i3i4 *w*^jSi-*i fc 4^ri6-c**o £fc£*L*b 

£ft«ft**j:fc?**V*fl'SiGeJB3 12,31 3« • J*JM><*>»»*4* 4 tfMft 
2, 3 1 3*»*flyfclfefcS*»WL/S*?LKSiGe«3 1 2' .3 13' «<b£«- 
[0 0 6 1] 



ImA/cm 2 

• jbJ&ifc 

hf:42.5%. ipa : 9.2%7ftM; 

30$> 

*iT*>4v> 0 £43, #?LKJl^F , 3»^®^m'fbm^«Km*»Lr'fc 4v> 0 Sbi' 
i^ll^JSC'C#?LgSiGe® 3 1 3' ±»£SiGeJ.i;**S' , Y*«*fi*3** £ fclTtB 
T\ d*Uc4 *5#?L«SiGeJf 3 12', 3 13' 4*4 tfSiGe^tf ****** ^fl^fc 

[0 0 6 2] 

Jfcv>-e, fi*«j6**L«»3 1 2' > 3 1 3' ±lcCVDfet4l3mttS">'J3^»3 1 
[0 0 6 3] 
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10 0 6 4] 

fci ? C^HCiS^T^ SOI ^Semiconductor on insulatorCDfH& : £1|i5fc1-<5>#*. 
We ^Semiconductor LT->U n ±lf TK93-**o --t, 

[0 0 6 5] 
[0 0 6 6] 

C-e^iCMSf ^^^S^^-r^o #cv>-c% *ft»®*!fetr J: -5 £LT\ »l 
2 0«*t*Si!i»J o *V>TN £ 0 ^fc-f C i o "Cf ^ $ tL/;Mt * 

[0 0 6 7] 
[0 0 6 8] 

com, &%m<D%tt.*nmLnz>o mfetLxfrxii*<vM&m*nmi-z>&.m*. 

[0 0 6 9] 

grfctotemMmzm 1 6 ~m 1 9 zm^xnwir&o 

[0 0 7 0] 

m 1 5 c^tigi*^^> h 1 6 K^-rxm (mmm^^m) ■ett^ mis ctp-t 

ilOi$3 0 0O^II«3 1 6*3^J«-t*o i^Ii^li, *a»C»i, fclMfc 
ft i: J: •) H 1 5 C^tiS 1 3 0 0 'J a dtftiVjayl) 3 

1 5 £»BMfc-f4 (i^, Si0 2 m) *^i"*o iit, fRsHMbft 

^xTCVDftfia Oif&i&lUf 3 1 6*MUtUv>o fcis^RO^&tt&arcW: 

y x%¥<om&tt®-x$)ti\£4it%-?2>z£i>X'£z>o 

[0 0 7 1 ] 

mi 6i:*tigc^T, hi 7Wie (si d ^fc*xe) -c{±> &mm3 1 6 

«l$tt/:il^i« 3 0 0' « B V>'J3>13 1 5**v>lil6»Ji3 1 
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*feiSf Jl 3 1 8 tt&STttfcv* U tit, %2 W»«3 0 1 tf*~> V n V3MR^**$ ^ - 
[0 0 7 2] 

Ell 7C^tI8i:^-e, mi 8K*-rx*i (53*8tX*i) I* J: ot 

3Bj8S*l*:** £H*M&#?LK«3 12', **v^±#?LK->V3 

3 1 4 Hifr8:*fl'*>&trt fcfc J: *L#& 0 

[0 0 7 3] _ 

2©it301' iCl*^M3 12' ,313' VMi#?LS£-> U a >Ji 3 

tc^^^i^ t tz imam. K.&\**xm±*b* \**m& k 1 1 * 

[0 0 7 4] 

I* & o 

[0 0 7 5] 

±Bi8tit#e>*Lft»« («#) 3oi" tf©s^>'j3>®3 1 5 twmvxw 

£*v»T, &3S£l£t-C#?L«SiGe»3 1 3* JifcSife^tf^^JWgfcJfeftS*^ 

l)#?L«SiGeJi 3 12' . 3 13' J: t^SiGe^bf * 
ftH4->'J3V| C^TSft £36* Srini*. fc#S§TN ^*S0I SrftK"^ iifc^tlio 

# £ jjj vfciHMHKIt K ° Vi T KWi- & o 
[0 0 7 6] 
[^#§gtt<£0!l 1 ] 

in 2 o -in 2 3 »*. «^W£* i <D$mm^i-xmxftm2frtemR<D*mfcm 1 4 

^^U:i^^o JMt&SiGeJf 1 4 *ttttfcv»*WrHov»T 

SiW-r***. J|l*NISiGe» 1 4 £l£tt£^tilEI2 4-02 7 9 &BMtJ&t & 

|V 1 4 0OT£*^-^JtlR*5 4^ ^- >»»R5 6 *3^dti-4 (HI 2 0 £ 

O^ISfcBMfcS**:^ CVD8;X»±PVDtfcfcJ: *)¥S#Jf 1 4oOT£»S-r*»K 
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tf. t'Jt^f K (•fe;V7 7 7 / f >v ,1 Jt / f K) i:l*«it*^tfe-C^jfc$*fCfc J:v>L, ^ 
[0 0 7 8] 

£0 0 7 91 ^ , . 

[0 0 8 0] 
[0 0 8 1] 

6 ozi&m-tz (112 2#m) o &mmttMe oomnt una, mm. 

t^K, fr/'>'Jt>fK, a^b^/'Jt-fK, *>J77'>">'Jt'f K, *>^X7-> 

m% ¥<DX-yfr> Y -em^-tZ ittio XT&tiu-ti - § 4 e iit, 'MKJS 

[0 0 8 2] 

9 £ -9 rc*&R]K6 1 *3&j£f * (H 2 3 #180 o «INR6 1 (Dttftb. Utt, iXtf/X 
[0 0 8 3] 

^•e, ^HICJSCT, CMP (chemical mechanical polishing) ffifcJ: «9 MM**? 
mt\.tzm^ mmm6 lliny^n^-HWo KrFi*^V-l A_r 

> HS^O. 2 5 5^ny*SI«©3>^ h*-JU«r^-r*ik**"C**o 
[0 0 8 4] 

^ * ;v 6 2 i: * £ ffiillJ^^Ji * -5" <fi>Wm<OWk * a V * * h * - LfcfcC 

CVD^ PVD (physical vapor deposition) #o LTJgfltS 
y^CMPftKJ:»)lf*UUv>. Sfc. iW^C^^f, 3>**>* 
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±<DIDgK: J: O^&KF E T (field effect transistor) ^<D ^ 9 "s 9 J7s9 *ft>)&tr 
[0 0 8 5] 

co fV<4 * * ft&Kfb £ & i t § -5) o 
[0 0 8 6] 
[¥*#Jfc1t0{f|2] 

[0 0 8 7] 

£31* S i i©J:-9^S i (UT, 

[0 0 8 8] 

10 3' 1 0 5 4 £M;-T&o ^fcttfcti:. Wx.'tf> 

mmmi 1 0 4±o^*siJii i o 5 *mwz'* * locos»> 
yv> r&mz x *) s m&mm 1103' Rxfm^mmm 1054 *3&&i- * - 1 a*-? 

[0 0 8 9] 

#CV*-C\ sl*SiJf 110 5 cO^M^y- bi&iiJEl 0 5 6 £5£jj£1~&o b^IIIl 

0 5 6<ott&t tti±, BMfc->u gft->';3'A BtfMMfcvv mtt 

®tfb*v*;K mit^?-*^ mt^-9>, mtx*>w&> wom 
#7^^w^s„ y- hm-fbmi 0 5 6 »±, en*.**. M^si© 1 1 0 5 coot *m 

fti^ttzt), M*SiJf 1 1 0 5_hKCVD*OJiP VDftei 0«MMMt«r*tt«3*fc «3 
[0 0 9 0] 

^tv»t?, r- ymmmi 0 5 6±i:y-M«i 055 *5&jfr*-* 0 y- mii 0 5 

VrTV* 9>9fr, 7;V?-fA, JR*^O^JRXttifL?>W^4 < t & 11 

^(o^mmwo^. *-9>T4 k, r/^fvH h?-f k> ^>^^tn7 

«Sl 0 5 5li^ «x.lf, t'Jt'f K (•b;V777^>'>'J^K) «ff tL&^jft-e^ 
[0 0 9 1] 

n>fc£<BPll^iffi»*«te«ifcl 10 3' ^A"f* - £ J: *> > Jfc*£«MB;«*<DV- 
[0 0 9 2] 

*\*"C* Y- YUMl 0 5 5 £ 5 K&mm*1&J&l'tzmz, Zti*x.v*s*v9 

t5£ki;j;5, y- HIl 0 5 5©«WK-*M K«^*-JH 0 5 9 *3^Jfti" 
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[0 0 9 3] 

&v>T% #tf±SBfcH— <&*«ilW«W*i£t9i£«l 1 0 3' KfAtxJfcKfi** 
$ov-^, KV"f l 0 5 7 *m&i-2>o PJl±©Ift:± «5BI2 9 fca^KMMfc* 

[0 0 9 4] 

^v^T% H3 0 i:^tI8-Ctt, y-MI10 5 SOiffiM^V-^S^KW^f > 
fttt 1 0 5 7 <0±M\^mMVcMM 1 0 6 0 t»^t4o 1 0 6 0 

WMl 0 5 S^iiSt^y-^^KV^ >®i^l 0 5 7 <F>±M*W*) £ 7 t'&S&^f 
[0 0 9 5] 

^MKV^f v««W>±M*flB «t 3 0 6 1 *3fcjft1-a 0 Will 061©t 

[0 0 9 6] 

9? Yfr-JUZMtfu-rZo KrFx^yvI/-f, ArFx^i/7l/-f, F2i*^ 
0. 2 5 5 ^ n >*»0»a > ^ f *-;K Xl^ SS^O . 2 5 5 * n >*iO 
[0 0 9 7] 

fSCTA'J 7> 0 6 2 t^^,^l!l!^M^-e^^l: { ^^K : £r3>^^ h*-;VOF<3 

ifOSm#1 0 6 3 ^. CVDft, PVD^ *>'?z&*t:*mmvTimzi£2>-%&-i! s 

[0 0 9 8] 

mmmi o 1 4^±m^s< «to^fgi±e (st*siJi) 1103' oh^imws 

. £^#&*>&*BMfcR 1 0 1 4©±.lfifcJI:fr>5:V»J: 3 KffittW (H^SiJi) 110 3 
[0 0 9 9] 

£23, m 2 8-113 1-C1±. 1 oo h ?>y^^©f*OA#!i«SiltV»4#, j?rg?> 
TO * it^-T * * # * fc 46 K > M^SOlSmJt i:»h7>y^^^fW 

[0 10 0] 

[^zgfl^tt^fll 3 ] 

HI 3 2 — H 3 5 t±> 0Jjf»K» 3 o^WK^i-Xe^R^tL^aMR©^*-** 3 1 
SWiftf&fcasLfc'&o-Csb&o £T> #S^13 1 5<Z>^Efc:^J^8|i^l&3 5 4 . 
h«K3 5 6 ^«-T* (H3 2*#RB) o **-b*6$tI&3 5 6^3:Uli, tfflx. 
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{f , Witt's V = ^ v @rtt^fc-> 'i^A mifcr * * ~ * a , mi**** 

hmtm 5 6 t±. aMMW3 1 5O*m*raMk**fc0, CVDfeX»iPVD 

& o 

[0101] 

&v»-C, y- M&MI3 5 6±i:r- Mi3 5 5 «r^Jft1-So MWE3 5 5 tt, 
-WiLtf, PaX{±NM^»^K-^^tL7t#^ H H a '>U *yr*Ty. *'J^f 

SMi^ f-fyi-4 >5>f K, *y?x?->+4 9 s tin- 4 Kfc 

svM^*4 fe&alR^** 3 **^^^*^^ iv>0 3 5 

[0 10 2] 

[0 10 3] 

hfg3 5 5 t«n ^Lt«»R*f ItUfc^K, £*L*:t 
^i-^dtHif), Ht3 5 5 0««Rfc*M K^*-^3 5 9 tMtio 
[0 10 4] 

& o 

[0 10 5] _ ^ = ^ 

X.\t*~e s y-MS3 5 5<D±m&V t KV-XRV ! KW >«*3 5 7*>_L15£&K3& 
-ftJB 3 6 O^r^-T^ (H3 4#J8Q « &JR3£ft» 3 6 0 Otffl-fc LT tt. 

^rvvn^f Kfcif**#»-?**o ^tL<bO^«{±, MS3 5 SO-tStifctf 

cv-^svKV'f >«*3 5 7<D±m*m>) a 3 ) K^mzmmmtx^ -tofc, &mw. 

RtSW^-tilBft* i^o^ * nvh iikKio tilt 4it rt*"? i * 0 i t 
[0 10 6] 

■9 J; -9 Ci|ii3 6 1 *5BJft-*-* (13 5#P.S) . &&113 6 1 
[0 10 7] 

^V*-?., £ff(CJE&C-T^ CMP (chemical mechanical polishing) «£ 0 
mtLtzm-* ISiI3 6n:3>^^b*-^tW4. KrFi^yvWf, A 

(i, E^ $ 0. 2 5 5 ^nysfeStOPHBoa*** h^-^tMtSit^Si. 
[0 10 8] 
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3 £ % CVDiS, PVD (physical vapor deposition) #>o if Mffi LTJ£ 

j»S**^fe**jaFa["C*ao iiT, tt*fcJ0l3 6 1 <D±.m£ *) *>«<i£»L;fcM#*- :t 

V> 0 m±<7)X5gl' i >)»FET (field effect transistor) fOh5>^^^ 
0&tf£fc#-C^ 03 5 > 7 ^tt^f f^i^i^ti^o 

[0 10 9] 

[0 110] 
[0 111] 

[mi] *i»o t »2 onjfe«o#in*r«-a*xe*^"tBi-c*4o 
[H2] mi j&xf&2(D%nm<ommkj&^n* : &'?wi-?*>2>o 

[0 3 ] *12St0 r *2O*lfe«O*JiXS*7Pl-BI"C**o 
[04] #?LKSiGeSO» : f-il»Sl*^'tXKDf-^- h-e**o 

[as] m2<Dmnm<nmmm : j&]&j:m.*7Fi-m-?$>z>o 

[0 6] »2<0*J&ffil^>jtfi^#*>"*Xse (SMfcXfKDim) *^i-ta-C*4 0 

[0 8] I&2 <^MO|&*X*i£^-r0-T?&£o _ 

[0 9] ^2 0^M^J^»M^«Jl^XS : S:7Fi-Il-t?*)^o- 

[hio] m2(D%mm(D^Mm(r>^ l o^t>^:iLm. iMwaM^mwo £/F-r0-e& 

*H1 l] %2 <n%MW<o®MW<ofrm3M («HX8©^S) £^1-0-?&£ o 
[mi 2] f|S2©^ifeWO3E^<0lfe*XS**i-B|-C**o 
[013] ^3S.O f ^4(^«^l^#SnW#aiiX®^7F:-r0T'^*o 
[014] »3 3lU r #4«>^life«W»*'fl:jSXg ! Sr^i-B|-e*4o 

[015] ^ 3 i^i 4 ^)iii?i<Diiii § , 

[0 16] |4©Ii«<7)»iWIS«:ftit$)So 

[017] &4<0^ffi0l<0Jfi*>£-fc*Xfl (»»Xgtf>tfriSl) £^1-0-e&£o • 

[018] i4©»^)5-tlg (#ttXS<0»S) *7F:i-H-C*&o 

[019] *4 0*Jfii«0|8f*xe ! Sr^-fiat?*)&« 

[0 2 0] ^S#*«».W r -€-OjRji^ifeO»l«)W*^i-BlT?**« 

[021] *mfe&m.w%<Dm^m<Dmi<ow*yKtm-?$>z>o 

[02 2] ^S#M25.^^M^^^l^M=Sr^i-0-e^S o 

[023] *m&&wJkxf^<DMW5fe<nmi<vm*7FirmT:hz>o 
[024] ^sfl^itxtf-t i ^j^ww^^i-0-c^^o 

[026] #»#*sxt> r «e-o»a6*fto»i©ffiiosE^*^-ria-c**o 

[02 7] #S#^e^^<^l^^i£^^i^J^5^^^1"^"^* J5, o 
[02 8] •^S#^fi^W f '?-^«^^^2^*^-t0^*So 
[02 9] #^#^S25.O f ^O^^^^2^ : Sr^1-0Tr$)-2>o 

[030] #s^emo f -eosiiit^o^2<7)^i«r7Pi-0-e*>*o 
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[H3i] ^MMfrSftHXtf* <nWkl5fcv>&i 2 o^^^-f-ig-esb&o 

[113 3] ¥*^«;RW^*Hi#ft<BtM^*^l8^**o 

[0 3 4] Wtiir>^^M^^i3 ^t^tit^^o 
[0 3 5] #«^tir>^oi^<7)i3 ^^^ti-ejbi.o 

[ff^ottW] 
[0 112] 

11 v'j 3 

12 ^'Jn^t^W-^A^fji^l 
1 2 ' M*ffj£#?L«Ji 

1 3 ->u -ay&MBM 
1 5 3g*->v 3>ji 

3 1 1 y'j3>i« 

3 12> 3 13 *>U a^ty/W'V — •> Aj&»?>jSS£4Ji 

3i2' , 313' m.^mm^mm 

314 ->'J *y&RMM 
3 15 3B*^U ^vJi 
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